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 Extracellular accumulation of beta-amyloid (A  ) peptides in 
senile plaques is one of the pathological hallmarks in Alzheimer’s 
disease (AD), which can trigger apoptosis. We have previously 
shown that A  triggered calcium release from the ER. Disruption 
of ER Ca 2+  homeostasis has been suggested to cause unfolded pro-
tein responses (UPR). While hypothesis has been made about 
UPR and neurodegeneration in AD, little is known about the ef-
fects of extracellular accumulation of A  peptides on UPR. In our 
previous studies, activation of the double-stranded RNA-depen-
dent protein kinase (PKR) has been proved to play important role 
in A  -induced apoptosis. Since UPR can be an upstream effector 
of PKR, our study aims to investigate whether extracellular ac-
cumulation of A  peptides induces UPR in cultured neurons. 
Thapsigargin (Tg) and dithiothreitol (DTT) served as UPR induc-
ers. Our results showed that A  could not trigger UPR signalings 
including phosphorylation of PERK, alternative cleavage of xbp-1 
mRNA and induction of transcription of xbp-1 and Gadd153. Us-
ing fluorescent imaging, neurons treated with A  peptides dis-
play granulovacuolar structures in the ER, which implies that au-
tophagy might occur in the ER. Taken together, our results sug-
gest that extracellular accumulation of A  peptides induces 
apoptosis via a mechanism independent of UPR.
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 An important event in the formation of neuromuscular junc-
tion (NMJ) is the aggregation of acetylcholine receptors (AChRs) 
in muscle juxtaposed to the presynaptic nerve terminal. Neural 
agrin, a component of the synaptic basal lamina, induces AChR 
clustering via the activation of a receptor tyrosine kinase, muscle-
specific kinase (MuSK). Recently, components of the Wnt signal-
ing pathway, such as Dishevelled (Dsh) and  adenomatous polypo-
sis coli (APC), have been implicated in the regulation of AChR 
clustering. For example, Dsh was observed to interact with MuSK 
to affect AChR clustering. Similarly, APC was also identified as 
an AChR-interacting protein, and disruption of the association 
reduced the number of AChR clusters. These observations raise 
the possibility that Wnt signaling pathway may be involved in the 
formation of NMJ. Axis inhibitor (Axin), an interacting partner 
of both Dsh and APC, has previously been identified as a scaffold 
protein critical for the degradation of beta-catenin in Wnt signal-
ing. To explore if Axin may also play a role in NMJ formation, we 
first examined the expression of Axin in cultured C2C12 cells and 
rat skeletal muscle during development. We found that Axin pro-
tein expression could be detected in C2C12 myoblasts and differ-
entiated myotubes. In addition, Northern blot analysis showed 
that while Axin transcript could be prominently detected in rat 
skeletal muscle at embryonic day 18, its expression level decreased 
during postnatal stages. Interestingly, induction of Axin tran-
script was observed in muscle following denervation. Further-
more, preliminary result revealed that reduction of Axin led to an 
increase in the number of AChR clusters. Taken together, our 
findings suggest that in addition to Dsh and APC, Axin may also 
play a role in the regulation of NMJ formation/maintenance.
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 Our hearing has the ability to tune our attention to a certain 
sound/voice while filtering out the unwanted noise. There are sev-
eral cues which animals and humans use in this tuning process-
ing: the spectrum, the direction, the context of the sound/voice, 
and the visual information related to the sound/voice. The audi-
tory cortex must be involved in judging the signal from noise and 
integrating the visual information. On the other hand, it is desir-
able to place the filter at the auditory pathway as earlier as possible 
from the point view of information theory. The massive corti-
cofugal projections would answer the above requirements. The 
major part of corticofugal system in the auditory system is the 
corticothalamic projections involving the thalamic reticular nu-
cleus. In the present presentation, we are going (1) to review the 
auditory system: its anatomy and physiology, (2) to zoom up the 
anatomical structure of the corticofugal system, and (3) finally to 
focus on our recent studies about the corticofugal modulation us-
ing extracelluar recording, intracellular recording, and histo-
chemical techniques.
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